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The  Seventh  Annual  Conference  on 
Human  Retrovirus, Testing 


Ihc  importiinco  of  retrovirus  testing  in 
today's  society  demands  that  every  effort  be 
made  to  conduct  testing  in  as  rigid  and 
uncompromising  a  manner  as  possible.  As  the 
complexity  of  retrovirus  testing  increases,  the 
necessity'  for  standardization  also  increases.  The 
Seventh  Annual  Conference  on  Human 
RctrovirusTesting,  sponsored  by  the  As.sociation 
of  State  and  Territorial  Public  Health  Directors 
(ASTPl  ILD)  and  held  in  Chicago,  Illinois  on 
March  3-5,  1992,  recognized  and  addressed 
many  of  the  issues  relevant  to  retrovirus  testing. 

The  conference  serves  as  a  forum  for  the 
exchange  of  ideas  about  retrovirus  testing  and 
provides  an  opportunity  to  make 
recommendations  to  ASTPHLD. 

This  year's  conference  was  attended  by 
nearly  350  participants  from  public  health 
laboratories,  industry,  and  the  private  sector. 
Eight  plenary  session  speakers  spoke  on  a 
diverse  range  of  issues.  The  exhibit  area 
accommodated  54  poster  presentations  and  15 
exhibitors.  Four  panel  sessions  were  conducted. 

The  CDC-proposed  change  in  the  criteria 
for  AIDS  ca.se  definition  based  upon  the  CD4* 
lymphocyte  count  presented  the  conference 
attendees  with  an  opportunity  to  present  their 
views  on  this  subject.  The  introduction  of 
combination  kits  leads  to  the  need  for  new 
testing  algorithms  and  criteria  for  HIV-2  and 
HTLV-I/II.  A  special  highlight  of  the  conference 
was  quantitation  of  CD4*  lymphocytes  by  flow 
cytometric  methods.  A  supplemental  flow 
cytometry  lecture  and  workshops  were 
presented  with  the  collaboration  of  three  vendors 
of  flow  cytometry  equipment.  Approximately 
sixty  people  attended  those  work.shops. 


Panel  Session  I  -  Testing:  The  Serologic 
Diagnosis  of  HIV  -  comprised  HIV  1/2 
combination  kits,  ASTPHLD/Centers  for  Disease 
Control  Interpretive  Criteria,  proficiency  testing 
and  dried  blood  spot  testing.  The  panel  akso 
proposed  a  testing  algorithm  for  use  with 
combination  HIV-1/2  EIA  kits. 

Panel  5es.sion  II  -  Testing:  Lymphocyte 
Subset  Quantitation  -  covered  flow  cytometric 
techniques  and  monitoring  of  antiviral  therapy. 
It  also  addressed  the  issues  associated  with 
initiating  a  flow  cytometry  program. 

Panel  Session  III  -  Testing:  Non-Serologic 
Testing  Methods  -  encompassed  polymerase 
chain  reaction  (PCR),  p24  antigen,  bcta-2- 
microglobulin,  and  culture  methods. 

Panel  Session  IV  -  Testing:  Special  Topics 
-  included  topics  such  as  urine  testing,  saliva 
testing,  HTLV-I/II  and  HIV  in  newborns.  The 
panel  made  recommendations  concerning 
Western  blot  interpretation  for  HTLV-  l/II. 

In  conjunction  with  the  conference  a 
survey  was  sent  to  all  .54  ASTPHLD  members. 
Forty  seven  members  returned  the  survey  which 
asked  for  Fi.scal  Year  91  data  (july  1,  1990  to  June 
30,  1991).  This  report  reflects  information 
obtained  from  that  survey.  In  contrast  to  last 
year,  data  from  California  local  health 
departments  and  clinical  laboratories  are  not 
included.  Table  1  indicates  the  routine  testing 
performed  by  the  members  of  ASTPl  ILD  who 
responded  to  the  survey.  Table  2  indicates  the 
testing  done  for  the  CDC  I  amily  of  Serosurvevs. 
A  total  of  3,699,796  HIV-1  test  specimen  results 
were  reported  on  the  survey. 
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Tablet 

Survey  Data 

HIV-l 

HIV-2 

HTLV-mi 

Total 

Enzyme  ImmunoAssay 

1,315.677 

1,014 

3,623 

1,316,378 

Western  blot 

44,991 

12 

3,623 

48,626 

Indirect  Fluorescent  Antibody 

16,611 

23 

689 

17,323 

Polymetarc  Chain  Reaction 

1,281 

2,873 

4,154 

Flow  Cytometry 

3,711 

3,711 

Culture 

1,583 

1,583 

Total 

1,383,854 

1,049 

10,808 

1,395,711 

Tabic  2 


Family  of  Serosurvey  Results 


Number  Tested 

Number  Confirmed 

Child-bearing  wonten 

2,111,871 

3,952 

All  others 

204,071 

6,452 

Total 

2,315,942 

10,404 

Tablet 

HIV-1  Retrovirus  Testing 

Specimens 

Testing  Method 

Tested 

Reactive 

Non-reactive 

indeterminate 

Enzyme  ImmunoAssay 

1,315,677 

55,910 

Western  Blot 

44,991 

:»,113 

3,721 

3,157 

Indirect  Fluorescent  Antibody 

16,611 

12,113 

4,131 

367 

Polymerase  Chain  Reaction 

1,281 

Flow  Cytometry 

3,711 

Tissue  culture 

1,583 

306 
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Testing  for  HFV-l  is  the  predominant 
retrovirus  test  and  the  principal  screening  test 
method  is  Enzyme  Immuno Assay  (EIA);  ever  1.3 
million  specimens  were  tested  for  HIV-l  using 
EIA.  Although  HIV'1/2  combination  kits  are 
available,  only  eight  states  reported  testing  for 
HIV-2  and  this  accounted  for  only  1,014 
specimens  tested  -  of  which  49  were  reactive  for 
HIV-2.  Eight  of  the  twelve  Western  blot  tests 
performed  for  HrV-2  were  reactive.  Five  states 
reported  that  testing  for  HrV-2  was  done  on  all 
specimens  which  were  EIA  reactive  and  failed  to 
confirm  for  HIV-l.  Almost  45,000  Western  blot 
tests  were  performed  on  the  over  55,000  reactive 
EIA  tests.  (See  Table  3.)  The  number  of 
indeterminates  resolved  by  Polymerase  Chain 
Reaction  (PCR)  testing  is  not  known.  The 
overall  reactivity  rate  for  this  year's  data  is  4.2% 
as  compared  to  3%  last  year  (on  the  survey 
conducted  for  last  year's  conference).  A  major 
reason  for  this  elevated  rate  may  be  the  absence 
of  the  large  amount  of  California  data  which 
were  included  in  last  year's  survey. 


ALTERNATE  TESTING  METHODS 


Wtcowblitml  AntigMi 
p24  AAtlaaa 
fipm  CylPiaatfY 


States  using  method 


Figure  1  The  total  number  of  these  alternate  testing 
methods  has  increased  from  31  to  46  in  the  last  year. 


Retrovirus  testing  procedures  are 
becoming  more  complex  as  the  need  for  better 
control  of  the  spread  of  infection  and 
management  of  the  disease  in  the  patient 
increases.  Figure  1  shows  the  number  of 
responding  states  which  utilize  each  of  the 


procedures  listed.  The  increase  in  the  use  of 
surrogate  markers  as  a  diagnostic  tool  has 
increased  from  eight  states  last  year  to  13  states 
this  year.  Last  year  the  use  of  these  procedures 
was  listed  a  total  of  31  times  by  the  respondents, 
this  year  46  instances  were  indicated  by  the 
respondents.  Testing  as  a  medical  management 
tool  is  becoming  increasingly  important.  Some 
of  these  methods,  notably  flow  cytometry  and 
polymerase  chain  reaction  (PCR),  are  used 
primarily  to  monitor  the  course  of  infection  in 
the  infected  individual.  Culture  methods, 
although  reported  by  the  same  number  of 
respondents  as  last  year,  may  increase 
significantly  with  the  development  of  micro 
methods. 

Flow  cytometry,  a  testing  method  of 
increasing  interest,  is  used  in  eight  states,  one 
territory  and  New  York  City,  and  accounts  for 
3,711  specimens  tested  during  FY91.  This 
method,  along  with  PCR  testing,  is  used  for 
confirmation  of  HIV-1  positivity  and  for 
clarification  of  questionable  test  results.  A 
survey  conducted  in  December,  1991  (See  table 
4.)  indicated  an  additional  four  states  were  about 
to  initiate  flow  cytometric  analysis.  The  survey 
also  indicated  that,  although  most  were 
following  the  manufacturer's  recommended 
procedures,  some  were  also  following  those  of 
CDC  and/or  NCCLS.  The  survey  results 
confirmed  that  laboratories  using  flow  cytometrv 
need  to  expend  considerable  time  and  effort  to 
ensure  that  proficiency  testing,  training,  etc.  are 
adequately  addressed.  Eight  of  these 
laboratories  iridicated  they  are  providing 
continuing  education  for  their  employees.  The 
reasons  indicated  by  survey  respondents  for 
NOT  having  flow  cytometry  included  funding, 
laboratory  space,  and  lack  of  trained  personnel. 

The  CEXI  coordinates  a  very  extensive 
survey  for  HlV-1  in  various  populations.  The 
largest  population  tested,  by  far,  is  child-bearing 
women  -  2,111,871  out  of  a  total  2,315,942  tests 
for  FY91.  (REMEMBER:  the  data  presented  here 
are  the  results  of  this  survey  and  may  differ 
from  those  published  by  CDC.)  These  tests  are 
performed  on  dried  blood  spots  collected  from 
the  newborn,  generally  required  by  law  for 
metabolic  disease  screening,  and  are  an 
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indication  of  the  presence  of  maternal 
antibodies.  The  positivity  rate  distribution  for  30 
states  is  shown  in  Figure  2.  The  positivity  rate 
of  this  population  is  considered  a  reflection  of 
the  rate  in  the  general  population.  Other  patient 
populations  tested  include  those  from  sexually 
transmitted  disease  clinics,  drug  treatment 
centers,  TB  clinics,  women's  health  clinics  and 
correctional  institutions.  These  high-risk  groups 
(8.8%  of  the  tested  population)  contained  a 
disproportionate  number  (62.0%)  of  confirmed 


CHILD-BEARING  WOMEN 


•  «  tM  <100  <ioe  >ioa 


Positivity  rate  per  100,000 


Flgtue  2  The  HIV-T  positivity  rate  ot  child-bearing 
women  corresponds  to  that  of  the  general  non-high  risk 
population. 


positives.  (See  Table  2.)  Thirty  seven  states 
indicated  participation  in  this  survey.  Some 
states  participate  by  contracting  with  other  state 
laboratories  to  perform  the  testing.  Six  states 
participate  in  the  Family  of  Serosurveys  but  do 
not  test  child-bearing  women.  It  should  be 
noted  that  the  increase  in  the  last  few  years  of 
the  incidence  of  Multiple-Drug  Resistant 
Tuberculosis  is  believed  by  many  to  be  tied  to 
the  increase  of  HIV-1  infection. 

Figures  3  and  4  indicate  the  turnaround 
time  for  screening  and  confirmatory  testing.  As 
can  be  seen,  42  out  of  the  47  respondents  had  a 
turnaround  time  of  three  days  or  less  for 
negative  screening  tests.  In  contrast,  when  the 
specimen  was  EIA  reactive  and  needed  to  be 
confirmed,  it  took  up  to  seven  days  for  43  of  the 
respondents  to  report  a  confirmed  specimen. 


This  extended  period  of  time  is  a  constant  source 
of  concern  between  testing  facilities  and 
counseling  programs  in  the  various  program 
authorities. 


TURNAROUND  TIME-SCREENING 


t  2  S  4  S 

Ooys  R«qu>r«d 


Figure  3  Forty  two  of  the  47  respondents  reponed  a 
turnaround  time  of  three  days  or  less  for  a  negative 
screening  test. 


TURNAROUND  TIME-CONFIRMATORY 


Figure  4  Turnaround  time  varies  greatly  for 
confirmation  of  a  reactive  specimen  compared  to  that 
for  a  negative  test. 
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Tables  5  and  6  summarize  survey  data 
submitted  by  those  states  testing  for  HIV -2  and 
HTLV-I/II.  As  concerns  about  other  retrovirus- 
induced  infections  increase,  the  testing  resources 
of  Public  Health  entities  are  being  directed 
toward  efforts  to  gather  the  needed  information. 
Data  in  1990  indicated  6  laboratories  testing  for 
HrV-2  and  11  laboratories  testing  for  HTLV-l/lI. 
The  1991  Survey  data  indicate  this  number  has 
changed  to  8  and  7  laboratories  respectively. 

Table  4 

Flow  Cytometry  Survey 


States/Territories/Cities  Not  Using  Flow  Cytometry  33 

States/Territories/Citics  Using  Flow  Cytometry  10 

Instrumentation  Becton  Dickinson  3 

Coulter  Electronics  6 

Ortho  Diagnostic  1 

Procedure  Manufacturer  8 

CDC/NCaS  7 

Proficiency  Testing  CDC  5 

CAP  9 

FAST  1 

Training  Manufacturer  10 

CDC  Course  5 

In-houso  2 

Sample  Analysis  Single  color  0 

Dual  color  10 

Three  color  1 


Table  5 


HTLV-l/ll  Retrovirus  Testing 

Testing  Method 

Specimens  Tested 

Reactive  Specimens 

Indeterminate  Specimens 

Enzyme  ImmunoAssay 

3623 

986 

Western  blot 

689 

407 

34 

Indirect  Fluorescent  Antibody 

2873 

779 

Table  6 

HIV-2  Retrovirus  Testing 

Testing  Method 

Specimens  Tested 

Reactive  Specimens 

Indeterminate  Specimens 

Enzyme  Immunoassay 

1014 

49 

Western  blot 

12 

8 

0 

Indirect  Fluorescent  Antibody 

23 

There  are  several  indications  that  this  trend  of 
increasing  tests  for  retrovirus  other  than  HIV-l 
will  continue  into  the  immediate  foreseeable 
future. 

The  CDC  is  coordinating  a  study  to  gather 
data  on  research  HrV-2  Western  blot  kits.  This 
study  will  provide  states  with  a  confirmatory 
HIV-2  testing  procedure  and  will  assist  states 
which  are  using  HrV-1/2  combination  kits  to 
develop  an  acceptable  algorithm. 


Seventh  Annual  Conference  on  Human  Retrovirus  Testing  5 


FARTICIPATmO  irtPiVUMJALS 


CoL  Donald  Burke.  M.D..  Department  of  Virus 
Diseases,  Walter  Reed  Army  Institute 
of  Research.  Rockville.  Maryland 

David  r  Carpenter.  PKD.,  Chief.  Division  of 
Laboratories.  Illinois  Department  of 
Public  Health.  Springfield,  Illinois 

Cartyn  Collins.  M.D.,  Chief,  Division  of 
Laboratory  Systems,  Centers  for 
Disease  Control,  Atlanta,  Georgia 

James  Curran.  M.D..  Assistant  Surgeon 
General,  Deputy  Director  (HIV). 
Centers  for  Disease  Control,  Atlanta. 
Georgia 

Arthur  r  DlSalvo.  M.D..  Director.  Bureau  of 
Laboratory  Services,  Nevada  Division 
of  Health,  Reno.  Nevada 

Jay  Epstein.  M.D..  Acting  Deputy  Director, 
Division  of  Transfusion  Science, 
Center  for  Biologies  Evaluation  and 
Research,  Food  and  Drug 
Administration,  Bethesda,  Maryland 

Chyang  Pang,  Ph.D.,  Director,  National 
Reference  Laboratory  for  Infectious 
Diseases,  American  Red  Cross, 
Rockville.  Maryland 

Dana  Oallo,  M.S.,  Public  Health 
Microbiologist,  California  Department 
of  Health  Services.  Berkeley. 
California 

Wanda  Jones.  Dr.  P.  H..  Special  Assistant  for 
Science.  Office  of  the  Deputy  Director 
(HIV).  Centers  for  Disease  Control. 
Atlanta,  Georgia 


J  Mehsen  Joseph.  Ph.D.,  Director, 
Laboratories  Administration, 
Maryland  Department  of  Health  and 
Mental  Hygiene.  Baltimore,  Maryland 

Jonathan  M  Kagan,  Ph.D..  Chief,  Clinical 
Sciences  Section.  Treatment  Research 
Program.  Division  of  Acquired 
Immune  Deficiency  Syndrome  (AIDS), 
National  Institutes  of  Allergies  and 
Infectious  Diseases,  National  Institute 
of  Health.  Bethesda.  Maryland 

Alan  Landay.  Ph.D.,  Chief.  Department  of 
Virology.  Rush-Presbyterian-St.  Luke’s 
Medical  Center.  Chicago.  Illinois 

Mariano  r  LaVia.  M.D.,  Professor  of  Pathology 
and  Laboratory  Medicine.  Medical 
University  of  South  Carolina. 
Charleston.  South  Carolina 

John  R  Lumpkin.  M.D.,  Director,  Illinois 
Department  of  Public  Health, 
Springfield,  Illinois 

Janet  K  A  Nicholson.  Ph.D„  Center  for 
Infectious  Diseases.  Centers  for 
Disease  Control.  Atlanta.  Georgia 

Chln-Yih  Ou.  Ph.D..  Diuision  of  HIV/AIDS. 
Centers  for  Disease  Control,  Atlanta. 
Georgia 

Herbert  P  Polesky.  M.D.,  Director,  Memorial 
Blood  Center,  Minneapolis.  Minnesota 

Lt  Col  Chester  Roberts.  Ph.D.,  Chief. 
Diagnostic  Retrovirology,  Walter  Reed 
Army  Institute  of  Research,  Rockville, 
Maryland 


6  Seventh  Annual  Conference  on  Human  Retrovirus  Testing 


PARttCiPAtIWQ  irtDiVlDUALS 


Alfred  Saaft.  M.O..  Associate  Professor  of 
Epidemiology,  School  of  Hygiene  and 
Public  Health,  Johns  Hopkins 
University,  Baltimore,  Maryland 

Charles  Schable,  M.S.,  Chief,  Diagnostic 
Serology  Section,  Division  of 
HIV/AIDS.  Centersfor  Disease  Control, 
Atlanta.  Georgia 

ftaynes  W  (Chip)  Sheppard.  Fh.D.,  Research 
Scientist,  California  Public  Health 
Foundation,  Berkeley,  California 

John  Snlnsky.  PKD.,  Senior  Director, 
Diagnostics  Division,  PCR  Division. 
Cetus  Corporation 


Thomas  R  ThUsme.  Fh,D..  Senior  Scientist. 
Epitope.  JnC:  Beaverton.  Oregon 

Barbara  Welblen.  M.S..  Senior  Scientist. 
Newborn  HIV  Project,  Theobald  Smith 
Research  Institute.  Jamaica  Plain. 
Massachusetts 

Judith  Wilber,  Fh.D.,  Manager,  Clinical  Micro. 
Nucleic  Acid  Chemistry,  Chiron 
Corporation,  Emeryville,  California 


Seventh  Annua]  Conference  on  Human  Retrovirus  Testing  7 


PANEL  SESSION  I 

TESTING:  THE  SEROLOGIC  DIAGNOSIS  OF  HIV 


PANEL  CHAIR: 

i  Mehsen  |oseph,  Ph.D.,  Director,  Laboratories  Administration,  MarylanJ  Department  of  Health  and 
Mental  Hygiene,  Baltimore,  Maryland 

PANEL  MEMBERS: 

Chyang  Eang,  Ph.D.,  Director,  National  Reference  Laboratory  for  Infectious  Diseases,  American  Red 
Cross,  Rockville,  Maryland;  Lt  Col  Chester  Roberts,  Ph.D.,  Chief,  Diagnostic  Retrovirology,  Walter  Reed 
Army  Institute  of  Research,  Rockville,  Maryland;  Charles  Schable,  M.S.,  Chief,  Diagnostic  Serology 
Section,  Division  of  HIV/AIDS,  Centers  for  Disease  Control,  Atlanta,  Georgia 

RAPPORTEUR: 

Cynthia  Cossen,  M.S.,  Public  Health  Microbiologist,  Viral  and  Rickettsial  Diseases  Laboratory,  California 
Department  of  Health,  Berkeley,  California 

PAIiEL  RECOMMEMDATIOHS 


1.01  Additional  data  presented  at  this  conference 
support  the  ASTPHLD/CDC  interpretative 
criteria  for  Western  blot  evaluation. 
Nevertheless,  concern  was  expressed  about 
positive  Western  blot  patterns  with  £ny  only 
and  those  with  weakly  reactive  bands. 

1.02  A  small  number  of  samples  with  gny  reactivity 
only,  meeting  ASTPHLD/CDC  criteria  for 
positive  Western  blot  interpretations  have  been 
demonstrated  to  occur  in  apparently  uninfected 
individuals.  Weak  or  incomplete  Western  blot 
patterns  resembling  seroconversion  samples  can 
result  from  cross  contamination.  To  assess  the 
significance  of  such  patterns,  follow  up 
spedmens  should  be  obtained  whenever 
possible  to  establish  infection  status  or 
progression.  Individual  laboratories  should 
collect  such  information  for  submission  to  the 
ASTPHLD  Retrovirus  Committee  for  review. 

1.03  It  was  re-emphasized  that  for  all  first  time 
positive  samples/patients  a  second  follow-up 
dedicated  sample  be  requested  and  testcKl  to 
verify  the  result.  The  need  for  a  follow-up 
sample  should  be  indicated  in  the  laboratory 
report. 

1.04  There  are  concerns  about  basing  laboratory 
proficiency  testing  on  programs  that  use  testing 
panel  samples  prepared  from  pooled  materials 
which  can  cause  technical  variation.  It  is 


recommended  that  pooled  materials  not  be 
used  to  prepare  proficiency  panels. 

1.05  Each  state  public  health  laboratory  must 
determine  whether  to  use  the  combination 
HIV-1/2  EIA  screening  for  HIV  infection  based 
on  epidemiologic  data  pertinent  to  their  region. 
If  the  combination  assay  is  adopted,  the 
following  algorithm  is  recommended  pending 
the  development  of  a  licensed  combination 
Western  blot  and  other  confirmatory  tests  that 
car.  be  incorporated  in  the  algorithm.  (See 
followin  ’  page.) 

1.06  It  is  suggested  that  the  algorithm  be  modified 
upon  dcve'opment  and  approval  of 
combination  HIV-1/2  Western  Blot  and  other 
supplemental  assays. 

1.07  The  development  of  combination  HIV-1/2 
Western  Blot  and  other  supplemental  assays  for 
the  confirmation  for  HIV-1/2  testing  is 
encouraged. 

1.08  It  was  recommended  that  the  ASTPHLD 
Retrovirus  Committee  initiate  a  validation  study 
of  the  newly  licensed  IF  A  test  kit  for  HlV-1. 
The  findings  of  such  a  study  should  be  reported 
to  the  conferees  at  the  1993  meeting. 

1.09  The  development  and  licensure  of  a 
confirmatory  procedure  for  use  with  dried 
blood  spots  is  encouraged. 
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Testing  Algorithm  for  Use  With 
Combination  HI V- 1/2 


Combination  HIV-1/2  Assay 

I 

Initially  Reactive 

I 

Repeatedly  Reactive 


HIV-1  Western  blot* 


Positive  Negative  Indeterminate 

I 

Follow-up  Studies  indicated 


*  An  immunofluorescence  assay  (IFA)  for  HIV-1  antibodies  has  recently  been  licensed  by  the  FDA  and  can  be 
used  instead  of  Western  blot  (WB).  Positive  and  negative  IFA  results  should  be  handled  in  the  same  manner  as 
similar  results  from  WB.  IFA  INDETERMINATES  should  first  be  tested  by  HIV-1  WB  and  then  the  results  should 
be  treated  as  indicated  by  the  WB  results  in  the  algorithm. 
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PANEL  SESSION  11 

TESTING;  LYMPHOCYTE  SUBSET  QUANTITATION 


PANEL  CHAIR: 

Mariano  F  LaVia,  M.O.,  Professor  of  Pathology  and  Laboratory  Medicine,  Medical  University  of  South 
Carolina,  Charleston,  South  Carolina 

PANEL  MEMBERS: 

Arthur  F  DiSaivo,  M.D.,  Director,  Bureau  of  Laboratory  Services,  Nevada  Division  of  Health,  Reno, 
Nevada;  jonathan  M  Kagan,  Ph.D.,  Chief,  Clinical  Sciences  Section,  Treatment  Research  Program, 
Division  of  Acquired  Immune  Deficiency  Syndrome  (AIDS),  National  Institute  of  Allergies  and  Infectious 
Diseases,  National  Institute  of  Health,  ^thesda,  Maryland;  Alan  Landay,  Ph,D.,Chief,  Department  of 
Virology,  Rush-Presbyterian-St.Luke's  Medical  Center,  Chicago,  Illinois;  )anet  K  A  Nicholson,  Ph.D., 
National  Center  for  Infectious  Diseases,  Centers  for  Disease  Control,  Atlanta,  Georgia  (Rapporteur) 

PANEL  RECOMMENDATIONS 

Immunophenotyping  of  peripheral  blood  lymphocytes  is  the  principal  laboratory  technique  for  monitoring  the 
course  of  HIV  infection.  The  following  recommendations  are  provided  to  assist  laboratories  which  are  considering 
flow  cytometry  testing. 


2.01  Each  public  health  laboratory  should  evaluate 
the  need  to  establish  flow  cytometry  capability 
based  on  an  assessment  of  criteria  including: 
prevalence  of  HIV  infection  and  cumulative 
incidence  of  AIDS  within  the  area  served, 
ability  to  monitor  and  evaluate  the  quality  of 
flow  cytometry  and  pertinent  hematology 
results,  cost  effectiveness,  and  the  availability  of 
other  early  HIV  intervention  services. 
Additional  data  are  needed  before  specific 
recommendations  can  be  made  on  non- 
retroviral  public  health  and  environmental 
applications  of  flow  cytometry. 

2.02  Flow  cytometry  training  should  be  mandatory 
for  all  relevant  personnel  including  instrument 
operators,  laboratory  supervisors  and  laboratory 
directors. 

(a)  All  instrument  operators  should,  in 
addition  to  flow  cytometer 
manufacturer's  training,  receive 
supplementary  training  through 
additional  courses  or  workshops 
offered  by  independent  organizations. 
In-house  training  at  experienced 
laboratories  may  be  an  acceptable 
alternative. 


(b)  Clinical  flow  cytometry  training 
courses  specific  for  laboratory 
directors  and  supervisors  should  be 
developed. 

(c)  The  feasibility  of  certification  programs 
for  laboratory  technicians  trained  in 
flow  cytometry  should  be  investigated. 

(d)  The  development  and  implementation 
of  acCTeditation  standards  for  all 
training  courses  and  workshops  in 
clinical  flow  cytometry  is 
recommended. 

(e)  Information  about  clinical  flow 
cytometry  training  courses  and 
workshops  by  CDC  and  other 
organizations  should  be  provided  and 
updated  as  necessary. 

2.03  Before  accepting  specimens  for  clinical  flow 
cytometric  analysis,  each  laboratory  must  have 
in  place  a  comprehensive  quality  assurance 
protocol  that  includes  standardization,  quality 
control  procedures,  and  proficiency  testing. 

(a)  Standardization  of  instrument  optical 
alignment,  spectral  sensitivity,  and 
fluorescence  compensation  must  be 
performed  daily. 


12  Seventh  Annual  Conference  on  Human  Retrovirus  Testing 


(b)  Quality  control  includes  daily 
monitoring  and  recording  of 
instrument  performance  and  cell 
preparation  methodologies.  Reagent 
stability  should  be  assessed  with  lot 
changes  and  as  otherwise  needed. 

(c)  Proficiency  testing  within  a  nationally 
recognized  program  on  a  quarterly 
basis  is  required  as  an  integral 
component  of  comprehensive  quality 
assurance. 

2.04  The  following  guidelines  are  endorsed:  the 
National  Committee  for  Clinical  Laboratory 
Standards  (NCCLS)  Proposed  Guideline,  H42-T 
-  Clinical  Applications  of  Flow  Cytometry; 
Quality  Assurance  and  Immunophenotyping  of 
Peripheral  Blood  Lymphocytes,  and  the  CDC 
guideline  -  Guidelines  for  the  Performance  of 
CD4*  T  Cell  Determinations  in  Persons  with 
Human  Immunodeficiency  Virus  Infections. 

2.05  The  determination  of  absolute  counts  for 
lymphocyte  subsets  requires  both  hematologic 
and  flow  cytometric  measures. 

For  hematologic  measures: 

(a)  Determination  of  the  absolute 
lymphocyte  count  requires  both  a 
white  blood  cell  count  (WBC)  and  a 
differential  (including  percent 
lymphocytes).  The  NCCLS  Tentative 
Standard  (1984),  H20-T,  Leukocyte 
Differential  Counting  is  endorsed. 
The  optimal  specimen  for  these 
hematologic  measures  is  EDTA- 
preserved  whole  blood  (lavender  top 
tube)  less  than  six  hours  old. 

(b)  Recognizing  that  laboratories  may 
receive  hematologic  specimens  more 
than  6  hours  old,  the  Panel 
recommends  consideration  of  the 
following  options: 

(1)  Hematologic  analysis  may  be 
performed  within  six  hours 
locally  and  a  second  specimen 
(drawn  simultaneously)  for  flow 
cytometry  may  be  transported  to 
the  flow  cytometry  laboratory.  It 
may  be  desirable  to  obtain  a  fresh 
smear  for  quality  assurance. 


(2)  Laboratories  can  verify  the 
maximum  age  of  specimens  (both 
HIV  positive  and  HIV  negative) 
for  which  hematologic  results  are 
comparable  to  fresh  specimens. 

(c)  The  laboratory  performing  the 
hematology  should  maintain  a 
documented  intra-laboratory 
coefficient  of  variation  less  than  five 
percent  for  the  white  blood  cell 
(WBC)  count. 

(d)  Laboratories  should  evaluate  and 
characterize  intra-laboratory  bias  and 
establish  confidence  intervals  for  the 
WBC  and  the  differential  lymphocyte 
counts. 

(e)  Automated  differentials  are  strongly 
recommended.  Manual  differentials 
should  count  at  least  400  cells. 

For  flow  cytometric  measures: 

(a)  The  optimal  specimen  for  lymphocyte 
immunophenotyping  by  flow 
cytometry  is  either  an  EDTA-preserved 
whole  blood  specimen  less  than  six 
hours  old  or  a  heparinized  whole 
blood  specimen  less  than  24  hours 
old. 

(b)  Recognizing  that  laboratories  may 
receive  suboptimal  (old)  flow 
cytometric  specimens,  it  is 
recommended  that  laboratories  verify 
the  maximum  age  of  specimens  for 
which  immunophenotyping  results  are 
comparable  to  fresh  specimens. 

(c)  Optimally,  specimens  should  be 
maintained  at  room  tempcratuic  (18- 
22  C)  until  tested. 

2.06  Whole  blood  lysis  and  two-color 
immunofluorescence  are  the  methods  of  choice 
for  flow  cytometric  immunophenotyping. 

2.07  The  following  two-color  monoclonal  antibody 
panel  for  routine  immunophenotyping  is 
recommended: 


See  table  next  page 
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Monoclonal  Antibody 

Cell  Type  Enumerated 

Combination* 

1.  lgC1/tgG2* 

liotype  controls 

2.  CD45/CD14 

%  lymphocytes  in  gatirsg  region* 

3.  CD3/CD4 

T-helper/inducer  subset* 

4.  covcoa 

T-suppressor/cytoloxic  subset* 

5.  CD3/CD16+CD56 

Total  T  cells/Total  NK  cells* 

6.  CD19 

Total  S-Cells 

FITOPf-labeled  reagents 
Lymphocytes  will  be  C(>45‘^Ot4"»~ 

Indicated  cell  type  will  be  positive  for  both 
antibodies 

Total  T  cells  >  all  celts  expressirtg  C03;  Total  NK 
cells  -  all  cells  which  are  C03  negative  but 
positive  for  CDt6  and/or  C056. 


2.08  Lymphocyte  light  scatter  gates  must  be 
validated  by  anti-CD45  (pan-leukocyte)  and 
anti-CD14  (monocyte)  reactivity. 

<a)  Optimally,  non-lymphocyte 
contamination  within  the  gate  should 
not  exceed  5  percent.  85%  is  the 
lowest  limit  of  acceptable  lymphocyte 
representation  in  the  lymphocyte  gate. 

(b)At  least  95  percent  of 
lymphocytes  should  be  contained 
within  the  light  scatter  gate. 

2.09  Lymphocyte  subset  percentage  values  from  the 
flow  cytometer  should  be  corrected  by  dividing 
the  observed  percentage  by  the  percentage  of 
lymphocytes  (CD45‘^«*"CD14"**“''«)  in  the 
lymphocyte  gating  region. 


(a)  Improved  lymphocyte  gating  reagents 

(b)  Automated  sample  preparation 
technology 

(c)  Flow  cytometers  capable  of 
determining  absolute  numbers  for 
lymphocyte  subsets 

(d)  Improved  laboratory  quality  control 
reagents 

(e)  Anticoagulants  and  preservatives 
suitable  for  both  hematologic  and  flow 
cytometric  measurements 

2.13  Laboratory  reports  should  optimally  include 
lymphocyte  subset  percentages,  absolute  values 
and  laboratory  reference  ranges. 

(a)  Laboratory  reports  should  specify  the 
immunophenotype  (CD  designation) 
for  all  lymphocyte  subsets  reported 
therein  f<».g.,  T-helper/inducer 
CD3'»*i««/cD40«««). 

(b)  Values  for  lymphocyte  subsets  should 
be  corrected  for  the  lymphocyte 
representation  in  the  gating  region. 

(c)  Absolute  values  for  lymphocyte 
subsets  should  be  reported  unless 
hematologic  results  are  suspect. 

2.14  The  efforts  by  the  Centers  for  Disease  Control 
to  continue  a  national  lymphocyte 
immunophenotyping  performance  evaluation 
program  including  training  and  education 
programs  is  strongly  supported. 

2.15  The  efforts  of  the  NCCLS,  the  NIAID  Flow 
Cytometry  Advisory  Committee,  and  the  CDC 
in  setting  guidelines  for  clinical  flow  cytometric 
immunophenotyping  is  strongly  supported. 


2.10  For  most  specimens,  the  total  of  the  corrected 
CD3P“''^  (Total  T),  CD19'^‘’‘'*  (Total  8),  and 
CD3"***"'*  CD56'”‘“'*  &/or  CD  1 6'*”"*'^  (Total  NK) 
percentages  should  sum  to  between  95  and 
105  percent. 

2.11  Each  laboratory  must  establish  age-  and 
population-appropriate  reference  ranges  in 
accordance  with  validated  statistical  criteria.  It 
should  be  noted  that  pediatric  reference  ranges 
differ  substantially  from  the  reference  ranges  for 
adult  populations. 

2.12  The  manufacturers  of  flow  cytometry 
instrumentation  and  reagents  are  urged  to 
cooperatively  expedite  the  development  of: 


2.16  The  continued  development  of  alternative  (non¬ 
flow  cytometric)  methods  for  the  enumeration 
of  CD4*  lymphocytes  through  CDC,  NIH  and 
WHO  is  encouraged. 

2.17  The  universal  precautions  and  the  flow 

cytometry  safety  guidelines  as  outlined  in  the 
following  documents  is  endorsed:  NCCLS 
document  H42-T:  Clinical  Applications  of  Flow 
Cytometry:  Quality  Assurance  and 

Immunophenotyping  of  Peripheral  Blood 
Lymphocytes  and  the  CDC  guideline: 
Guidelines  for  the  Performance  of  CD4*  T  Cell 
Determinations  in  Persons  with  Human 
Immunodeficiency  Virus  Infections. 
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PANHLr  SEUSSlON  III 

TESTING:  NON-SEROLOGIC  TESTING  METHODS 

. . . . ftsssasssiiasssssssssm 


PANEL  CHAIR: 

Haynes  W  (Chip)  Sheppard,  Ph.D.,  Research  Scientist,  California  Public  Health  Foundation,  Berkeley, 
California 

PANEL  MEMBERS  : 

ChiivYih  Ou,  Ph.O.,  Division  of  HIV/AIDS,  Centers  for  Disease  Control,  Atlanta,  Georgia;  |ohn  Sninsky, 
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PAMEL  RECOMMEMDATIOPfS 


3.01  For  specimens  obtained  ”on  site",  with  same 
day  processing,  whole  blood  specimens  with 
EDTA,  Heparin,  or  ACD  are  suitable  for  PCR 
testing.  For  specimens  which  are  shipped  from 
another  site,  ACD  may  be  suitable  for  up  to  5 
days.  For  tubes  with  EDTA  or  heparin,  the 
maximum  transport  time  is  48  hours. 

3,02  Every  effort  should  be  made  to  obtain  whole 
blood  samples  24-48  hrs  after  venipuncture. 
Samples  should  be  transported  at  room 
temperature. 

3.03  Dried  blood  spots  appear  to  be  suitable  for  PCR 
testing  and  may  be  stable  for  long  periods  of 
time.  Further  data  are  awaited  regarding  the 
sensitivity  and  specificity  of  PCR  testing  from 
dried  blood  spots. 

3.04  Each  laboratory  should  optimize  critical 
components  of  its  PCR  protocols  (e.g. 
magnesium  concentration,  annealing  and 
extension  conditions,  etc.)  for  optimum 
sensitivity  and  specificity  as  determined  by 
proficiency  test  results. 

3.05  Solution  hybridization  with  radioactive 
oligonucleotide  probes  is  a  highly  sensitive  and 
specific  method  and  is  recommended  for 
detection  of  PCR  products.  However,  a  variety 
of  non-radioactive  detection  methods  are  now 
available  and  those  with  comparable  sensitivity 
and  specificity  are  also  recommended. 


3.06  In  order  to  obtain  the  authority  to  perform  and 
report  PCR  results,  the  PCR  sub-committee 
recommends  continuation  of  discussions  with 
those  who  hold  patents  affecting  the  use  of  PCR 
for  the  purpose  of  insuring  continuation  of 
public  health  investigations  of  the  diagnosis, 
etiology,  and  pathogenesis  of  diseases  of  public 
health  importance. 

3.07  Primers  with  documented  sensitivity  and 
specificity  should  be  selected  and  used  under 
optimum  conditions. 

3.08  A  minimum  of  two  separate  PCR  reactions  (two 
primer  pairs  or  duplicates  of  one  primer  pair) 
should  be  performed  for  each  specimen. 
Splitting  of  the  original  specimen  is 
recommended  when  possible. 

3.09  Discrepant  results  should  be  resolved  by 
additional  analysis  of  the  original  specimen 
using  the  same  or  different  primer  pairs.  If 
discrepant  results  cannot  be  resolved  by  repeat 
testing,  the  results  should  be  reported  as 
indeterminate  and  another  specimen  should  be 
requested. 

3.10  The  overall  interpretation  of  PCR  testing  should 
be  reported  as  HIV-1  DNA  detected,  HIV-1 
DNA  not  deteaed,  or  Indeterminate. 

3.11  Complete  testing  algorithms  need  not  be 
reported. 
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3.12  Appropriate  positive,  negative,  and  reagent 
cxMitrols  should  be  included  with  every  PCR 
test.  HLA  controls  may  be  used  to  validate 
spedmen  integrity. 

3.13  All  published  guidelines  for  minimizing  the 
contamination  of  specimens  with  amplified  PCR 
product  should  be  rigorously  followed. 

3.14  Biochemical  sterilization  of  PCR  products 
should  be  instituted  in  all  PCR  laboratories  as 
soon  as  possible. 

3.15  The  committee  recommends  that  each 
laboratory  performing  PCR  conduct  validation 
studies  on  an  appropriate  number  of  well 
characterized  test  samples  and  maintain 
appropriate  records  of  such  test  results. 

3.16  The  development  of  validation  panels  for 
distribution  to  PCR  laboratories  by  the  private 
sector,  NIH,  and  CDC  is  recommended. 

3.17  The  development  of  starKJardized  reagents  and 
controls  in  the  form  of  commerdal  kits  is 
encouraged. 

3.18  The  immediate  initiation  of  a  profidency  testing 
program  for  PCR  is  recommended. 

3.19  The  application  of  PCR,  in  combination  with 
other  tests,  to  the  diagnosis  of  infants  born  to 
seropositive  mothers  is  recommended. 
Additional  studies  on  the  use  of  PCR  in  the  first 
three  months  of  life  are  needed. 


3.20  The  use  of  PCR  for  retroviral  diagnosis  in  “high 
risk"  seronegative  adults  and  for  the  resolution 
of  indeterminate  serology  in  adults  is  not 
recommended  as  a  routine  procedure.  PCR  can 
be  helpful  as  a  supplemental  test  in  these 
situations  if  used  judidously  and  in  the  full 
laboratory  and  clinical  context. 

3.21  PCR  may  be  helpful  in  the  diagnosis  of  rare 
individuals  with  defective  antibody  production. 

3.22  PCR  is  useful  for  the  differentiation  of  viral 
sub-types  (e.g.,  HTLV-I/II  or  HIV-1  vs  HtV-2). 

3.23  The  determination  of  viral  burden  by  PCR  may 
be  helpful  in  the  prognosis  of  HIV  disease. 
Ho'.vever,  quantitative  PCR  requires  complex 
procedures  which  are  not  established  in  most 
laboratories. 

3.24  The  use  of  PCR  to  monitor  the  effects  of 
antiviral  therapy  on  viral  burden  is  an  important 
area  of  future  study  but  has  not  been  validated 
at  this  time. 

3.25  Based  on  review  of  published  and  presented 
data,  the  consensus  of  the  panel  is  that  the 
detection  of  HIV-1  by  PCR  or  culture  in 
antibody-negative  individuals  isrestriaed  to  the 
seroconversion  window  which  is  less  than  six 
months  (95%  confidence  interval).  The 
Retrovirus  Committee  could  play  an  important 
role  in  disseminating  this  information  to  the 
community  to  clarify  a  continuing 
misunderstanding. 
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PANEL  SESSION  IV 
TESTING:  SPECIAL  TOPICS 
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PANEL  RECOMMENDATIOriS 


4.01  At  the  present  time,  based  on  several  concerns, 
the  use  of  urine  or  saliva  for  HIV-1  antibody 
testing  is  not  recommended.  These  include  the 
assurance  of  sample  adequacy  at  the  time  of 
collection,  the  increased  frequency  of 
indeterminate  Western  blots  and  suitability  of 
various  H(V-1  EIA  assays  for  antibody 
sCTeening. 

4.02  The  nature  of  oral  samples  needs  to  be  assessed 
as  to  subclasses  of  IgG  detected  and  the 
amount  of  IgC  present.  Manufacturers  need  to 
include  a  marker  or  method  of  sample 
adequacy  in  their  collection  devices.  Further 
testing  needs  to  be  cone  to  assess  the  utility  of 
oral  samples  for  HIV-1  testing. 


4.03  Interested  investigatou  3nd  manufacturers 
should  continue  to  collect  data  supporting  the 
use  of  saliva  and  urine  for  HIV-1  antibody 
testing  and  supply  these  data  to  appropriate 
agencies  for  approval. 

4.04  It  is  recommended  that  the  interpretative  criteria 
for  HTLV-l/ll  Western  blot  be  changed  due  to 
the  under-<eporting  of  true  positive  results  using 
the  current  aiteria.  A  positive  test  should 
include  at  least  one  gag  (p19,p24)  band  and 
one  gny  band.  Bands  used  for  interpretation 
should  be  consistent  with  manufacturers 
recommendations. 
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12il  Connecticut  Avenue,  NW 
Suite  608 

Washington  DC  20036 
TELEPHONE;  202-822-5227 
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